In this study, we present some information of the regarding throphic niche from the anuran toad Rhinella icterica living in high altitudes above 2000 m a.s.l. from a habitat of the Atlantic Forest Biome -the Altitude Fields in the Itatiaia National Park. We found 150 prey items in toad stomachs, belonging to five prey types, as well as skin remains and some remains of plant material. The index of relative importance indicated that most important prey types were beetles and ants, these last composing 70% of the diet numerically and the trophic niche breadth (B) was 1.81. The relatively low diversity of prey types we recorded in the diet of R. icterica of Itatiaia and numerically dominated by ants suggests some preference for this item. We do not found significant relationship between the toad measurements with the preys' measurements. We concluded that R. icterica toads at the highlands of Itatiaia feeds on arthropods, mainly ants and coleopterans and that the high consumption of preys with relatively small and similar size as ants in the diet prevents an expected relationship among frog body or mouth size and prey volume and size. Resumo: No presente estudo apresentamos informações sobre o nicho trófico de uma espécie de anuro que reside em altitudes elevadas da Mata Atlântica. Descrevemos a dieta do sapo Rhinella icterica em altitudes acima de 2000 m em áreas de Campos de Altitude no Parque Nacional do Itatiaia. Encontramos 150 itens nos estômagos analisados de R. icterica, divididos em apenas cinco categorias de presa, além de vestígios da própria pele do anuro e restos vegetais. O índice de importância relativa indicou que besouros e formigas foram os itens mais importantes sendo que formigas representam 70% dos itens ingeridos. A amplitude de nicho trófico (B) foi de 1,81. O reduzido número de categorias alimentares, bem como o elevado número de formigas na dieta sugere que R. icterica apresente uma preferência por este item. Não encontramos nenhuma relação significativa entre as dimensões do anuro com as dimensões das presas. Concluímos que a população de R. icterica que habita os campos de altitude de Itatiaia alimentam-se de artrópodes, principalmente formigas e besouros. O alto consumo de presas com tamanho relativamente semelhante e pequeno como, por exemplo, formigas, impede uma relação esperada entre o tamanho do corpo do anuro ou o tamanho de sua mandíbula e tamanho e volume de presas. Palavras-chave: Amphibia, hábitos alimentares, campos de altitude, nicho trófico, sapo Cururu.
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Biota Neotrop., vol. 12, no. 4 set within a more continuous matrix of bunchgrasses and bamboo (Safford 1999) .
Collections were made at night during August 2005 (dry season). Toads were collected manually, anesthetized with clorethone, and had their stomach flushed (Leclerc & Courtois 1993) . The food items obtained from stomach-flushing method were preserved in alcohol 70%. We measured the snout-vent length (SVL), and jaw width (JW) of toads using a caliper (0.1 mm precision). After sampling the stomach contents by flushing and taking biometric variables, the individual toads were kept in captive until recover from anesthesia, and were returned to the exact site of the habitat where they were previously found.
Diet composition was determined based on number (N), volume (V) and occurrence (O) of each prey type in the stomachs. The length and width of each prey item were measured with caliper (0.1 mm precision) and its volume (in mm 3 ) was estimated using the ellipsoid formulae (Dunham 1983 ). An index of relative importance (IRI = %O. (%N + %V)) of each prey category in the diet was estimated according Pianka et al. (1971) . Food niche breadth was calculated using the formula proposed by Levins (1968) 
2 , where B = niche breadth and pi = proportion of item i in the diet in order to allow comparison with a value of food niche breadth calculated in a previous study for another population of R. icterica (Sabagh & Carvalho-eSilva 2008) . The values of niche breadth were standardized (B A ) to a restrict of 0 to 1 using the appropriate formula, B A = (B -1)/(n -1), where B A = standardized Levins index and n = number of possible resources.
To evaluate if toad snout-vent length or jaw width affects prey size consumed we used a simple linear regression using body variables as independent variables and prey-items size as dependent variables (Zar 1999). We specifically analyzed the relationships SVL × total volume of preys per stomach, JW x the largest prey volume per stomach, and JW × largest prey length per stomach. The values of prey items were ln-transformed for meet normality and homogeneity. We used the value of 0.05 as the cut-off for significance.
We used the individual-based rarefaction method (Gotelli & Colwell 2001) to validate the comparison between the richness of prey (orders) of two R. icetrica populations from PNI (data from present study) and Serra dos Órgãos National park -PARNASO (data from Sabagh & Carvalho-e-Silva 2008) even with samples being distinct sizes (Bonansea & Vaira 2007) . The rarefaction curves (with standard deviation) and the Jacknife 1 richness estimator were done performing 1,000 randomizations without replacement using the software EstimateS 8.2 (Colwell 2009 ).
Results and Discussion
We sampled 17 individuals of Rhinella icterica, three of which (16.7%) had empty stomachs. We found 150 arthropods items in five prey categories as food items in the stomachs (Table 1) . Also, in one stomach (5.9%) we found parts of skin of R. icterica. The occurrence of own skin in the stomachs of R. icterica has been also found in other studies regarding Rhinella species (Evans & Lampo 1996 , Teixeira et al. 1999 , Sabagh & Carvalho-e-Silva 2008 and it seems to constitutes a common habit among amphibians, which recycle their skin during molting (Weldon et al. 1993) . Remains of plant material were found in 10 stomachs (58.8%). We found small stones in the stomach of three individual toads (17.7%). The occurrence of these two last items are common and probably they were ingested accidentally as suggested in many diet studies of Rhinella species (e.g. Evans 
Introduction
Diet is one of the most important dimensions of an animal species niche (Toft 1985) . Along the last two decades an increasing number of studies regarding anurans diet has been developed in Brazil in different Biomes, ecosystems and habitats, including the Pantanal (e.g. Sabagh et al. 2010 , Sugai et al. 2012 , Cerrado (e.g. Batista et al. 2011 , Maragno & Souza 2011 , Amazon (e.g. Juncá & Eterovick 2007 , Sabagh et al. 2012 , Caatinga (e.g. Damasceno 2005) , and Pampas (e.g. Solé et al. 2002) . However, most studies concentrated in the Atlantic Rain Forest (e.g. Siqueira et al. 2006 , Santana & Juncá 2007 , Sabagh & Carvalho-e-Silva 2008 , Ferreira & Teixeira 2009 ) involved species and populations living in lowland areas (e.g. Boquimpani-Freitas et al. 2002 , Siqueira et al. 2006 , Almeida-Gomes et al. 2007 , Ferreira & Teixeira 2009 , Martins et al. 2010 , Almeida-Santos et al. 2011 , especially in the ombrophilous forest, with a marked lack of information on anurans feeding habits from highlands. Some studies have investigated the relationship and influence of the size of the frog and the size of prey ingested (e.g. Sabagh & Carvalho-e-Silva 2008 , Duré et al. 2009 , Quiroga et al. 2009 , Batista et al. 2011 , Maragno & Souza 2011 as an ontogenetic diet shift.
Rhinella icterica (Spix, 1824) has a relatively wide distribution in South America occurring from eastern Paraguay and Misiones, Argentina, along Southern (Rio Grande do Sul) and Southeastern northwards to Bahia in northeastern and Goiás in central Brazil (Frost 2011) , occurring in different habitats and altitudes along the Atlantic forest Biome. At the highlands of the National Park of Itatiaia we found one population of R. icterica occurring in the "Campos de altitude" (Altitude Fields) ecosystem. Campos de altitude constitutes the southeastern Brazilian highlands above 2,000 m elevation in the Atlantic Forest. The characteristics of this habitat, mainly mediated by low temperatures, also results in a high rate of flora and fauna endemism (Safford 1999 (Safford , 2007 , although relatively little is known in terms of ecology of the species from these mountaintop formations (Safford 1999) .
The knowledgement on R. icterica feeding habits is considerably restricted and available data for Atlantic Forest indicates that it has a relatively diversified diet including a high number of ants (Sabagh & Carvalho-e-Silva 2008) . In the present study, we provide the first information regarding the diet of a population of R. icterica living in an area of high elevation (above 2,000 m a.s.l.) in the Itatiaia National Park (Brazil). We aimed to specifically answer the following questions: i) Which food items make up the diet of this R. icterica population? ii) Which are the main prey types consumed by this toad?; iii) Which is the niche breadth of this population? iv) There are relationship between the toad body size and the prey size? v) Do the diet of this R. icterica population is similar to other populations and other species of the genus?
Materials and Methods
The study was carried out the Itatiaia National Park of (PNI) located between the states of Rio de Janeiro and Minas Gerais (in Serra da Mantiqueira) in southeastern Brazil. Samples were collected specifically in two areas: Brejo da Lapa (22° 21' S and 44° 44' W, 2,000 m a.s.l.), and Abrigo Rebouças (22° 23' S and 44° 40' W, 2,450 m a.s.l.). Abrigo Rebouças is a true Campo de Altitude formation, whereas Brejo da Lapa can be considered as a transition between upper mountain forest and Campos de Altitude (Safford 1999) . The mean temperature variation in the area is 7.4-13.6 °C and the annual rainfall ranges from 1,500-3,000 mm (Safford 1999) . In terms of vegetation, the "Campos de Altitude" constitutes a mosaic of dispersal shrubs and small copses of short, often stunted trees http://www.biotaneotropica.org.br http://www.biotaneotropica.org.br/v12n4/en/abstract?short-communication+bn01612042012
Biota Neotrop., vol. 12, no. 4 Formicidae dominated the diet numerically (70.0%), although in terms of volume (60.1%) and occurrence (64.7%) Coleoptera was the most representative item in the R. icterica diet (Table 1) . Supplementary food items as Opiliones, Araneae and Odonata nymphs were consumed in comparatively lower frequency (Table 1 ). The data indicated that R. icterica population at the highlands of Itatiaia National Park fed on arthropods, mainly on ants and coleopterans, in a similar way to what has been found to the diet of other species in the genus Rhinella (Lajmanovich 1994 . These results suggested that toads of the genus Rhinella tend to feed predominantly on these arthropods, even living in different ecosystems along the distribution of the species and of the genus. Formicidae usually constitute dominant arthropod organisms among those living in the leaf-litter of the forest floor of the Atlantic forest biome (Lacerda et al. 1998 , Santos et al. 1998 and is the most representative item in the diet of other Rhinella species (Toft 1980 , Evans & Lampo 1996 , Teixeira et al. 1999 , Isacch & Barg 2002 , Sabagh & Carvalho-e-Silva 2008 , Duré et al. 2009 , Ferreira & Teixeira 2009 , Quiroga et al. 2009 , Maragno & Souza 2011 . However, some species of Rhinella have beetles as the most important item in the diet (Lajmanovich 1994 , Grant 1996 , Duré et al. 2009 , Isaacas & Hoyos 2010 , Batista et al. 2011 . The population of R. icterica at Itatiaia highlands follows the pattern of the genus having ants and beetles as the most representative items in your diet (Table 1) .
The relatively low number of prey types (only five) in the diet of R. icterica in PNI highlands, was comparatively lower than that found for the same species studied in an area about 995 m a.s.l. of PARNASO (Figure 1 ) to which diet was composed by 21 order of preys (Sabagh & Carvalho-e-Silva 2008) . This variation in diet richness found among these studies may reflect differences in food availability between areas, periods of collection or even altitudes. In fact, it is well known that invertebrate availability decreases with an increase in altitude (Leakey & Proctor 1987 , Brühl et al. 1999 , Almeida-Neto et al. 2006 ) and thus, we do not know in which extent a supposedly lower availability of arthropods in the highlands of PNI could explain part of these observed differences in number of prey size consumed among R. icterica populations. However, the similarities are that ants and beetles showed the most values items in the diet of the species in both localities. Even without showing a confidence interval, R. icterica of PNI showed a relative greater standard trophic breadth (B A = 0.20; B = 1.81) when compared with the same species in PARNASO (B A = 0.03) (Sabagh & Carvalho-e-Silva 2008) . The Levins index resumes information about consumed preys richness and evenness, thus, we would be expected that R. icterica in PNI had a more equitative prey distribution in its diet because had less prey types. We believe that R. icterica is a non-selective feeder then dietary differences found between populations may reflect, at list in part, the availability of preys as proposed for other Rhinella species (Evans & Lampo 1996) and bufonids (Bonansea & Vaira 2007) .
The total volume of preys found in stomachs varied from 160.2 to 4,240.0 mm 3 and the largest prey volume varied from 17.7 (an ant) to 4,021.2 mm 3 (a beetle). In terms of length, the largest prey items in the stomachs varied from 6.0 mm (a spider) to 36.6 mm (a dragonfly nymph). Mean SVL of R. icterica sampled measured 114.5 ± 8.1 mm (range = 101.3-128.7 mm) with a mean JW = 41.1 ± 1.9 mm (range = 37.7-44.8 mm). There was no significant relationship between total prey volume and toad SVL (F = 1.31; R 2 = 0.098; p = 0.275), between the largest prey volume and JW (F = 0.02; R 2 = 0.002; p = 0.886), and between largest prey length and toad JW (F = 0.24; R 2 = 0.020; p = 0.633). Amphibians usually ingest their prey whole and as result, mouth dimensions tend to restrict the upper limit of prey size they can consume (Blackburn & Moreau 2006) . This relationship is generally reflected in many Rhinella species by a positive relationship between mouth size and prey dimensions (e.g. Duré et al. 2009 , Quiroga et al. 2009 , Batista et al. 2011 , Maragno & Souza 2011 , which was not observed for R. icterica in our study. The absence of a significant relationship between the prey size ingested and R. icterica size at Itatiaia National Park may be the result from the high consumption of ants, which are preys of small size and little size variation (which reduces the total prey volume in the toads' diets). This trend has been also found in Leptodactylus marmoratus (Teixeira-Filho et al. 2003) . The difference of 27.4 mm between the highest and lowest toad and 7.1 mm between the highest and lowest jaw may not have been sufficient to establish a relationship with diet. The R. icterica population of PARNASO showed a positive and significant relationship between the toad body size and their total prey volume, however the difference between the highest and lowest toad was 92.2 mm, and the low value of r 2 is not enough to prove diet ontegeny (Sabagh & Carvalho-e-Silva 2008) .
We concluded that Rhinella icterica toads at the highlands of Itatiaia National Park fed a few orders of arthropods, mainly on ants and coleopterans. Last two were also the main preys of PARNASO population and other species of the genus. The high consumption of preys with relatively small and similar size as ants in the diet prevents an expected relationship among frog body or mouth size and mean prey size. Future studies should work with a higher altitude gradient to test the hypothesis of differences in the frogs' diet.
